Free and total 1,25-dihydroxyvitamin D levels in subjects with renal disease.
Patients with nephrotic syndrome and varying degrees of renal failure, including those on chronic hemo- and peritoneal dialysis, may have low serum concentrations of total 1,25-dihydroxyvitamin D [1,25(OH)2D]. However, it is unknown whether the true activity of 1,25(OH)2D is better reflected by the free 1,25(OH)2D fraction. We measured total 1,25(OH)2D, free 1,25(OH)2D, and vitamin-D-binding protein (DBP) in normal subjects (group A), subjects with moderate renal failure (group B), subjects on hemodialysis (group C), subjects on peritoneal dialysis (group D), and subjects with nephrotic syndrome (group E). The serum concentrations of total and free 1,25(OH)2D decreased with worsening renal function in groups A through C, with a high degree of correlation (r = 0.974, P less than 0.0001). Levels of DBP and the percent free 1,25(OH)2D remained constant in these groups. Patients on peritoneal dialysis and nephrotic patients had lower levels of DBP (203 +/- 14 micrograms/ml and 371 +/- 46 micrograms/ml, respectively) than normal subjects (436 +/- 33 micrograms/ml) and had significantly higher percent free 1,25(OH)2D (0.98 +/- 0.13% and 1.27 +/- 0.14%, respectively) compared to 0.63 +/- 0.03% (P less than 0.05). Thus, the loss of DBP in these patients correlated with a rise in the percent free 1,25(OH)2D. We conclude that levels of total 1,25(OH)2D are an accurate representation of 1,25(OH)2D status in normal subjects, subjects with renal insufficiency without nephrotic syndrome, and hemodialysis patients. In peritoneal dialysis and nephrotic patients, who lose DBP, measurements of free 1,25(OH)2D may be necessary in order to accurately assess 1,25(OH)2D status.